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Abstract of KR20040005692 

PURPOSE: To provide a costless, highly reliable and precise liquid ejection head and its manufacturing 

process. CONSTITUTION: A thermally crosslinked positive photosensitive material layer(first positive J^/G 1j& 

photosensitive material layer) and a second positive photosensitive material layer are formed on a ' * 

substrate and then the second positive photosensitive material layer is patterned followed by patterning 

of the first positive photosensitive material layer. Subsequently, a negative resin for forming a channel 

wall is applied thereon and an ejection hole is made in the negative resin layer before the positive 

photosensitive material layer is removed. The first positive photosensitive material is an ionizing radiation 

decomposing positive resist of a methacryl-based copolymer composition containing methacrylic acid f 

having methacrylic acid unit of 2-30 wt% and molecular weight of 5,000-50,000, and the second positive f*^' « w 

photosensitive material is an ionizing radiation decomposing positive resist principally comprising 

polymethylisopropenylketone. 
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E 1a, 1b, 1c, Id, 1e, 1f S! 1g^ g^B2l nm£\ y\^^ m^^m ael-Lflfe £a. 
£ 2a, 2b, 2c S! 2dfe E la, 1b, 1c, Id, 1e. If S! 1g SSsi u|EWfe SEffl. 

E4fe iJEl# 0|S& !na-7| (UX- 3000SC)°| ^^5,^4 ^E£|-a| ^'■fi!' £l-7=IIS l|-e|-l4)^ JEffl. 

E 5fe Eg7| (UX- 3000SC)o| i£2^^ UEfUlfe ES. 

E 6a SI 6bb ^^^^ ^ x^l^cHI o|*h 7|a ^i7^ 7Ht!a 8l|cs| ^^lMt SBSE S! S 

EH o|tF °!a5L' §I|£S| ^E^uHfe SBBE. 

E 7a S! 7bfe ^ ^^SSi x^|^cH| oj£h 7f|d@ fie| S^S ?>b SI|c» L^E^L4|fc SBBE a! SBH 
E 8a i! 8b^ ^ ^Sal X^|'£|0^| o|*h ^H-fd^ SJ3.5if s1|£2j inS LfE^Lfe g&fflE * E 8a0ll 

E 9a SJ 9bt S srSfiJ a|& £S atHS 7Hd& ?Ja.5!! inS ^ig ufE^fc geSE S! E 

9aoij L|•E^y »lics^o^ u|5l» aem^ s&e^E. 

E loe e s ^AigfEHo^i o|£^ ^S5^7| k\K\s^. 

E lie E 10(H LhEftH ^IIS ^EHoj chS -aSSh?! R.^^ A^AIE. 

E I2fe E 1101 L^E^y ^EHai s^S ■as«^7| ^ff S4^5^ AhAlE. 

E ise E 12o^! LhEfy! Alls #E(|o| gss 'aSsi-71 ?|*^ Al-AiE. 

E i4fe E 13o^i ^Efy -m. ^^EH2J as ^st^7| ^^^a a^aie. 

E 15fe E 14tHI UEftH Tills ^EHo| gss 41S«h7| S^5;| A^AjE. 
E 16S E 15(H| LhEftH A-IIS #E||o| chS -^g^h?! E-N^ A^AjE. 

E 17€ E 160i| ^Eiy ^^Eyo| 'ygS|-7| H^^i AI-AIE. 

E 18& E 170-a LhEftH Tsis ^EHsj chs sss ^sth7i Hi|5:j s&a 

E 19fe E 10 U|7:| 18CHI L^E^y ^fl^os ojg ^x^7^ ^§,^1! §11= Ll-E^fe S<N^ AhAj 

E. 

E 20a 5! 20bfe HEIj S I^Sfil A^|aZ^S| %B. XHSS^S d|j2«h7| fl*hO^ A-||21! Sjjc o| t§ ^p^t ^E| 

ES. 

E 21a Sy 21bfe ®El| T^mA S ^S2| A^|BL^S| £ff Hlia 51-71 X-ttiS 8||c oj ipift LlE^UIfe 

ES. 

E 22a % 22bfe S g^ScHIAH 4S£|fe iX|E|M^ B||7;|^Mo| -^a|SSS Ll-EKIfe Effl. 
<Ee2| ¥ecH| CHS!- ¥:£o| 
31, 41, 51, 61. 71, 201 7|& 
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34, 45, 55, 65, 75, 207 l^^M 

35, 209 £^ ?S 

36, 37, 38, 206 iMDF^B. 
39 #^ 

42, 52, 62, 72. 210 53 ?S 

43, 53, 63, 73 t\B\ 

44, 54, 64, 74 ?Ja. ?S 

46, 56, 66. 76 ^S*^ 
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58, 59 in^ fiEj 
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101 S£ OlEH 
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5^0^ M#5^o^ 7|«g =^ oi- ^3 ^^Hjj^ 01 §11^= ^i\t\t s^^ofl ffls 5Jo|[:^. 

EEtK e I^Se ^71 m^2.\ nz. S^S<HI 7|itho^ ^^o| 7H-yS sflccHI 5!o|c*. 

i^S 7R mm MSsho^ 7»*fe 7|fi| i^<M(«l*ll S« 7|af ^^SiEjfe "31*11 ss g 

» o^|L^x| ^-^¥£1 9ioiiL4xioii 2iM s.ssi-71 fl& omm ym s.« 9-S(oish, ■asuiiA'Em ^uisfji 

• m\ Mss 'aoiiLri7;is *iei a ois ^ie^s q^^si-fe ^a^o|b^ ms. soi ^-ss 7|£^o^| ^a, « 
i^om ^AicH eiioiT;^ 7hgoii ojeH ?jh ^ saio|E# £|2^5^o^ n\^t[t: (oii« qr 

«^8i Xfl6.1 79,41 3± g) 

• fe^7| D^£f7^xi^ 7i&s ^m:D., ^^^i fis(«&^g tE.\o\n\E.7\ um^t[ 
n 4gs)o^i °^A|cH alo|x^sA^ si ^s* o|o^A^ oi 7hgs #bii 

0|S£F ^71 7ieS "agfS ¥Qit;\Oi ^ttM^lt IfSI (0«» Sfl, OR 7H|6, 158,8435. &) §S S 

oi*lfe t|Ejs>^ £11 ^szhfil 7HBIS 7hfe& & ^^Sc:^. ci^El-Ai SJa #s iols y-^7Ha, ?JH 

oi& A^Mo| mmn^i me- 452425: smchiah^, oh^^^ o]\lw ^i^Afs s-st^ 

7|S fe^o^| aHSSAH *^o| ^§ lH^'sism, 0|o^A4 hHUS B|^5^£^ 4^7| 7|£h 4,KH| JLj^ ^Alg 

§ siEsm, 01 ^x\m *f7i «(Hi mB\^ m ¥ss ^. ^oii A^sth 

AHS^AH, Aj|7Ho| goi-yt^cHlAH iA|E|MS 5II?;|^E7^ A^g£Ji 2,icK ES, o| Ai[^cH| s 

£Eiii;ziEHi|o| ^ss ?j7i [[H^oii §o| *H^oii a^t^o:| dh^ n\km 7mo\ 7^fe©^ 

nE^LK 01 B^£*l|o| sf^s ^sfh 2Jo^A■^fe 71^510^ eaj-ai me 

ttin 7|M 2*h*l l^^oflAHsl ffl^os ^.^S£Jo^ ttjgcK 3^, ?ja frs a=i ?S ^cHl A^ 

gfto^AM n^^ms c[mm ^ si7i toigoi oj^ =o| ^o^| o^o^A^ ^oi |,^*fo^ ^ 

EijEjs oj* 4^ ajcK^iAf 7lE^o^|A^¥E^ ^oi ?^sf^ ?i^^o| 5^L|■^ &S£|o^ t^ij). a a4, h^^m 
s Mts ^^«h7i ^3. #s sasoi £Jo^ a^m. 

S7|j (S)10- 291317* gMO^|A^b =?^M°\ °4M^ el|0|A^ 7^§A|0^| ej|0|A-| Dh>:ao| * 

±n 7ieoS¥Ejoj fed ^SoflAHsl ?ja ^^oj ii^^fe 5!s 7HA|5f:ii S^tK o|EH& BI|o|Ai 7^5o^| 

?j|A|[H e!lo|x-|^^ gal a-cH^^oiiAi ^|£e°i E^lo|x^7^ A^s£|o^ Ello|7:^ 24°^ lh(hiaho| <>\nmoi eii 

o|xH SEo| 7;jo| oH^ e^ffcK -^^l, naim ^35.' s^!^o| ?JoHAife, 4 sft t§ ^^s-^^sl 

7hg HjEcHI [CF-E £S ^^Sl *5^J0| 2}iH Sh^SI Sg^SAH ej4MJ£|(H, 7^5 SHE ^Stfe 50| 
^ 47;fl7|- ScK 

El|o|x^ 7hge£Hi -axisife E||o|^^o^| sish niAiith hhb s^oi M7^fef.^ g^7h p^ck 
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mi (^)4- 2169525: SfiOi|AH^ 7^ ^0]\ H|7|-E|MS 5||X|a,e o| *^^«). ^ ^-^^ 

aa| ^-SSU, a& ^-111 S ^o\\ b||7|-E|Mi^ B||7:|>:Eo| x^i2S§ Jll^ff ^, o| xfegoilEF ^sfe n|]Ejo| 

Asfe a-^ mMn 5io|[n. •feTsf gFfe^oi L^|7^E|M m\^^y\- 7i^m{uy)o\\ ^Bn7-\ut, £fe L^7^ 

E|MS aiXlAMfe x|-a|-td(UV)Ofl a-gsU, bl|7hE|MS -5^$ 5l|x|AE.fe Deep- UV, ^J^I-^H 5Efe Xt! S^l S 
SI '^^A\m\ a-gtft 5S OlgSte ^^'dO| 7HA|£jOi o^IcK 0| 7;^|^0^| o|sm_ o^o^oi chft ^sf 2Sa| bll 

7^E|Ml^ aixlAMl Ahstfo^AH 7|&i!F SSIffl- |rto^| CHSHAH ^ E^oWSK 7|EKH|AH¥Ei *0| IflfCHI CNsflAHE 

WBFAH, e ^SA^§g mi g7H (S)4- 216952i g^Oil 7|]A|=! 7|## ^^7|*^ ^t^^Oil ^gtfe 5o{| CH*^ 
0^ Oi|o| a£SF23CF. ^, ^SaolAHSl ?J a *^ Sa| mi S7|] (S)4-216952S. SMOfl 71^ 

S ^S. §oj A|-§iEjfe ax|E|MS Bl|3C|>iMO| ^0|« ^4^=5^0^. H^g ^ oia TyolS^jl ^ 

^All^, (:g)4. 216952S gfiO^| 7|A|i£|0^ ojfe 2-01 gtH A^i7^7^ 7|-fe5|-Jl, A|-a|t!{UV)Oi| 

tffe 5josAi a^si ^Mi^s^ «E|bl|yIHte)£^ ais^itDio^xi^ wi^^i^i ^m\s. omixi 

E|M^ i£Ep|>iEfe PMIPKO] ti^'^o'l ^n^^^ §5H£|oi 29Sj f^^g *7^fet|•S^[;^. 

[ftsrAH, ^saofl o^oiM 7|&o^j cutfo^ ^^t2.l s&^s bl^e s nHa* s^s- ^ s:^b 4rs4 sxieim 



^ i^ss ^7i& omyw mm ^£^5^oi oi^ois xim^ji nm^sL sii= 



Afll o| uhffls 7|5h Afoji ix|E|MS ^^i,*-^ Amg(A-|j1o| itA|E|Mf^ AliSg)« l^^tm, 0| A1|15^I 

sxiE|MS A«^s ^^011 m n^°-^o\ A^i1o| ^aieims air-a ah^sji^ Afl2£i saieims 

Sg§ &7i ^^d ^|2S| JEA|E|MS XHSgfil ^tffe e«HA|c! * ^^*Foi 0| X\l29i M 

A|E|M^ Sfir^ AHSSOfl Hlltim S^Sl-fe B7fl, Si Ali1o| iXlElMS ^f^T^ AljSSSi ■a^g ^St|A|?J ^ 

fi^^sfOi ■fe^7l Afl1 o| jtAlEiM^ AH^gOfl A^20| aA|E|M^ AHSgOfl sHfHiil- Che a|jEd# ^ 

^thfe B7i|» SStFte 0|A« ?SS||o| A-||S(H| aiOiAi, 

Alh 0| £.A|E|M^ ^y^M AHS^Ol, [HlEhaaaiOlES ^^gos «hji_ oj7hjjL ejAhSAH (UlEfaH^hS SLtnt IHI 
EhSSTil SS&xll ^a-S^ 01^0-15! ^ El S^Ahtj MA|E|M Ej|A|>iEO|CH, WlEfsSiF B^H^f 2 U|A| 30 S 

?f%, 5§S|•*^!2J SAHj=0| 5000 U|x| SOOOOOjcH, 

Afco] iX|E|H^ AHSgOl #B|CH|liO|4:iSEl|y?flsa ^-y^og. ^E.\ ftfAj-^M ^Sfll^ iX|E|M Ell 
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Sft 0\\L-\X\ 7|£.^ fe^al <5t|*l| ¥^011 7:^|7^ 7^fet^ ^JtlSAH ^ niltj 

s i^^sfe B7ii ^ oi *^ EHss si^shs^ ^^7| 7ie &^o| E^s^o:j ?gs^A|a ^, -^71 ^ hhss 

aofl xi29\ ix|E|Ms ^^s*-^ xiifis ing-g t!Bi |,^A^A^o^| o|*n ^h^i ;^^|20| sxieimi^ ;^iiseo| flsfe ?3 

ElM'S Xf|g.g ^^o^! fit\t nHUOl 7ieeo1| o| S7;|E|MS XHSg ic^^g Eja| ^^A^^^o^ 

xfli o| sx|E|Mi^ asr-S xH^goi (H|EhHSaio|Es ^^go^ ti7Hii °}x[^M m^3.mt^m iiTBhte [HI 

^^mi nnss. o\^om ?,^A[d a-sii^ sxieim aix|AEO|cn, D^|E^aai^ E^fl7^ 2 mxi 30 § 

iF%, S§irx-lio| gxHrol 5000 U|X| 50000O1CH, 

XfeSl iX|E|M|^ xH^gOl «E|l}]|ao|4ii^iH|y?flE» ^^MSS. Sfe £!E| g^Ah-id M«llf^ SX|ElM St\ 

xl^MeJ ^S°S shfe 24*11 £t 8l|JE.fi| x|i XilSthCK 

^^7|S xi|i a! x^i2a| ^soii ojoui sissi ±x|e|ms xusgoi [H|E^aSa|o|E# 2^^eo^ £!B| ^^ 

A^^^ ^8111^ iXlEjH a|x|>.E oli, a7|-i olx^^A^ [H|E|-alih» it^gfe 2S4:7^| XH^OlJl, 1^^go| i 

X|E|MS XHSSOl SBllHiaoli^S.Snl'BlJflSS ^^gos £jB| yA^'i^ 3LX|E|M BIIXl-iiE^J 

fe^7|£^ a-g S IfSSl ^ItlcHI o|ti- SllSfe SLKHI elxl £*rs 7|§&^ ¥xH7h #71 es! 

^fl ^^M ^-ysfe XH^^ ^^£|o^ 5^01 H^a!■^S^D^, 01 7|§fe^ ¥XH^ fe^7l 7I&0I Efl£|o^ ?jx| 

b^i^5l§^c^. & x^|'g^o^| o|*h oh^^i ^i^^^ a^^i oH^^j 7|7ho^| gg?qo^ 

aJElfe 5^ ^gOl ^h7| 7|eh(H| S^tlJi, 01 <aH*^| 5^ ? gSj 7|;fi 2jljt(H|AH0| <2I|*.|| #S *0|MC^ #71 
5Eff, #712^ & ygSl XlligjOli oj*!- £g Qljx^l £S (HlLjXl 4:Xh #o| 7|3E g'^^joj g-ig ^ 

o\qw, s tscHi crtsfo=i #AiisF?ii mm. 

& ^ScHI °-Hx1i £S si|c o| x^|ZEO^i ?.ioUHfe, silE ^^oil Qlxfe 7f# oJx^ g 

ej £S (HIMxl ^^-a 4iXK(H» =nj S|Ej)£^ 2E|3I|A(M# ^S)^^! 7HE| 31 0\ ±xm SE|jl|A g^Bho] o|-^| g 

ass ^afi- 4^ oms ^, ^ ^go^| cti-snj^ 2s|o^| xHssai tsan ^77^15 

x^|o^t^o^^A^ (hilhxi :^:x^2^ sE|3I|A^.^o^| 7heis ^Sofe 501 7^^s^D^, 01 xmssi £±9,1- ^ 
mt: sen Ahg£ife ater 7i^cHi m %^s.t^ xHs^s^ °=^ath7ii mm 4 sjck £e&, £s oimxi a^-g ±xh 

x^Eo^| A^si|o^ g -ajsii #s »5iioi£» 7i&ofl £i*rsi-fe ^a(Hi uiskh ^12^540^ *e sgJEsi ¥i*i sr 

goi 7^fes^cK 

EES, Ssi|7Ffea s]|x|>^E§osAH ^mmo\±iLS.n'dnE(PM[PK)o\L[ sa|b|y?i|g goi ghe^x^ ?.icK o|§ 

iXlElMS aiXlAJEfe 290 nm ¥5(H| *4= mS i^-te ax|AMO|[Ji, 0| E||X|>iM£Fb CJtE a-S" H^#ej5| 

aixi>:E£f 2snfoMAH 2S °j3. #s ^ m. 

niHDii, e ^ssi xfls §^s<Hi a.lo^A^fe, ssh 7hfes- ^xisah sjh *s ?is ^^em, «s ¥xh7|- sife ^xis 

*, o^xla^o^ zi ^ xHss gsrt x^|7^s^^ 5S ^so^ *hc^. [i-5^AH, 01 nm<y\\ ^ « xm^ 

o^x|e^o^ gtH, xl|7H£|oHo^ thcK ^-yt^s, mjejfe! ^o^j o| HHtjS S*Htt 4= aixlAM^ 

2^0! aick gr^El iXlElMS SSaiXl^iE o| ojys^oj g^^h n^S-Q^e 400 lHx| 450 nmO|cH, #7| SSimH 
0|4:^S]i!|y?1|S(PMlPK)4fe 2f» Ji|-#^0| c|-ax|e.K 0| g-S-Bl fH# 5Lx|E|M« S.^m\^t m\ PMlPKSj 
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^Ai-d gsH^ eiixiAE s smej ss|[ijii!iniE|.Hiaio|E (PMMA) Sfij IH|E^H.lfiao|E(I]^|^Hi!^L^ 

(HliiiNs)^ 7-^£|fe Sl-Sj-^e SfS" si^ 220 nm 0Wo| omq^(H| ija* ^hfe S7:|e|MS B||X|>iM 0|eH, E 

eh mil m^M tHiei-aiths m\3.mn smn oim^-^m mn^ ei- xm^i ^\^%^ 

PMIPKSl ffl&^^(>i|A^fe 7-\9\ SnSiT^l 2iO\- 2S2.\ nHS ?^ofl s^glf 4= ojcK akE.\M. 0| a|7:|:iiE(p(MMA 
-MAA)) fet-oli #71*1- PMIPKS ^■asjfe e]|7:|AES(PMIPK)§ S^o|-O:i 7.i2°\ B||7;|:^eo| n|-S-clie! 290 nm 
¥52J E^S-d(260 UjXl 330 nm)0\\M ^%9.\ PMIPKS in#, 0|o-|AH ;tfl1 o| E^^^l:H (210 LljX| 3 

30 nm)S| ^dE| a^A^^d°.^ S^$^ PMMAft fj^ifo^J^ 2g°| ?J3. « nlieS ^ 

e i^Soil -a^U^ 5||7:|:i:E&, 7U:7|SAH [H|Eh5LilthS S§tf& l]^|^al5||0|E* g oici, 

Efai!BI|o|esAHfe D^!E^3l!t^ iHli!, WlEfagtF ¥1J, WlEhaat^ niy S§ » 4= m. 

7[]i -ygsi 5§suife si-g eii7:i>i.Eo| oj■=7;^|o^| o|sn ^xHs(.-|.^ Hha-^s^xieh, a7hji oJx^ol [H|E|-a.ai^ 
21 #g&ifo^Ai^ 2 LHxi 30 gif%7^ u^s,^^^s^^. 2 uixi 10 glf%7^ D]^ ti[^^m^[. el^k m3.mmo\m 
D^|E^3a^L^al D^|E|■a.a:Hl g5if*-iisj ^xi-iro^Aib 5000 L^^i 50000OI u^3r^5^[:|■. ^xi-toi goi 
gio^|A^o| gA^i^^ g5rti7^ A-itrsii, S5rt£is;!cu me. Af*i|o| xj£7^ mm\ ^om 3U"do^| oj 
EiE s^oii aiouH at^^si a^^oi ms\oi ti^m. 

sx^soi affl :^^l1a| Hi-^raiei 210 ujxi 330 nm sjBi 9^A^t^o^| oie.!- gsii s.#oi L^lll^7:|Jl, 

^ms. aste EHes s^sF7i tiriroi nfi^ soi sasH?;ioi s&^^o^| fi^j-^i o^t^£|o^ ^^s^ eh 

f^ SS£S <aShA|?|7l| =ICK u^-D^cHI. gAfifOl XlLhxWI ^0^X|□^ «Al!MO| B^W^n *O^X|i, goHol S£7|- 

2fj4::Ni sg^f*^lsJ gAnro^AHfe 5000 ^7^\ 30000OI d^t^e^c^. 

[H|E^al7^| gg&xfc D^iEf3iEiioiM a=i D^lE^^at^« soh, o« s?j 3.Mm\ gsHsm, o^ 

ST^I §if ^qH SEfe gsr ^OHSI SXi|5|-0|AH gpHsj am olsf 0|^^os 7^<alfoSM| A^i 

x| 80 "CcHlAH 501 t^^t5j«^cK 

olsf, e ^sai xte ^tfcHl sitr ^M. S^fiJ «S *SS ^St^c^. 

£ la, 1b, 1c, 1d, 1e, If SJ 1gOj| ^hg E||x|>.M^AH -^7^ iA|E|MS BI|x|>.M# 7^?>^ UH^^ifh 

«SS LhEfycK E 2a S! 2bte £ 1 al 5S L^E^y[:^. 

£ laoflAH 7lB (31) #o^| o37fjjil! ix|E|MS a|x|>iM$ (32)B £St^o^ lH|o|S*^tt|, EJLfe itc! aUolLh bh 
gfil '^g^^ SoH 3US# 'siSlf 4= m|o|S S£t ^71-12. fihSOl ^m\t 160 U|x| 220 •C(H| 

AH 30^ LHXI 2A|IhO| dH^t^CK 

0|0-|AH, £ 1bO^| L|-E|-y d|-£|- ^^0| =871-1113 iK|E|MS Bl|x|>iEo| ^h*oH| PMIPKl ^^MP.^ 5^b iEX|E|MS 

aixiii^MS (33)S E.^s^o^ bH|o|gt^[:^. ^ei^^^^fe, -fei-sai pmipk isAiai sa-iioi! o|§|j ssh 

OloHAi £ 1cOi| L^E^y! b^2^ 2^01 IEXIeIMS aiXl^Eg (33)e! PMIPK S§ t^Sl-H. 290 nm ¥52! 
«^7^l HhAhtfe Diyi 0|§§^b U^^^t^E^. 011* ^A|o g77|{^) Al|^o| o^^a. -aBFOlLH UX- 300 
OSes 5^ Snoi U[E\^ I^SS it&Sfe =S^e7|(H| o^Ai 260 nm 0|Sho| ^ SE^S AhSlfo^Wi 

£ 4CH| L+Ehta ld^£^ iJ-Ol Xl|20| n[^^CiOj 260 L4|X| 330 nmSj 7|5h ^0|| ^3!|-A|a 4= ?M. 

OloHAH, £ 1dO^| L|-E^y^ b|-^ 4^0| #$ aiXl^Mg (33)S e#S^D^, 0| mi t^^g PMIPKoI Ij^eijoj !ij|aO|i:Ya 

7fl^s ois^fe 501 bH|-5i«fx|n^ PMiPKfil £«■¥» §eH«m □l£S^¥« SsHshxl atfe #xfle|-'a oioHth 5J0I 

e 4 £JEK 

£E&, £ 1eO^| UEl-y ^^0| nS2\ %y[Jl& iX|E|M^ 5]|X|>.e* (32)S #7| S^iS A^SS^X| eijl, £ 
50\\ M-EhtH B^£^ ^0| XIH o| II^g,^|:J|OJ 210 LljXl 330 nm^l ifS 0|g5^0^ ing-tl-CK 0| W^, ^B2\ PMIPKfe iSDh 
(37)(H| o|«H ^SAh£|X| Sr^l ElilgOfl ?rS*^7:| ^feCK 

oio-iAH, £ 1fo^l M-Ei-y ui-^ a-oi 'a7us £x|e|ms buxi^ms (32)s e^fe^*^o^, s^^g ■fe.^s pmipkoi 
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33)s "211*11 ns. (34)» £Esfe i^ss^e.! ^c! SDH suitis =^ssr 

9Je x^l31433074.ol^ 7ixii£ioH ?m. 

scH ?*^|^os, o^|^A| ^x|o| ofoig gs^g& s^^sj t^¥^s sEfe o^□Jo^| m gs^go^| ui^^oi 7^ 

lIHE^y salt iy ^ sjcf. 

g ^gcHlAH Al-Stl-fe Jl*ll&^o| o^i^A| 4':^|^AH^ ld|i!iJH|fe A£^ t>l|E|#ss.§|£S3|-S| B^SS g gAHj=o| 9 
00 O|fe^o| 7^, MS UlAHIfe A2h 0]|IlBSS§|JE.^4°| Ute^S^^ SEfe o- HEIIStS^^3!|- 0|uB^ 

ye (4^)60- 161973i gM, g^H (4i)63-221121^ gM, yg g 

711 (4:)64- 9216:1. §y S7H (S)2- 140219S. SMofl 7|AHS ^AlAH^ai^f s^-^g n^^^ o\\ 

SEtK oi7\M A|-s*Ffe cHl^Al 4=7:1(^1 ojo^H, ^^S5!§f>^|fe ch|^a| &S^o| 2000 om, D\^ b^ir5J®^?j|fe 1000 o| 

t^el 501 H^^^^^tmK oi^s o^|^AI ^^5f 01 2000s ^ahsFs ^^^s^ yhgAi 7^Ja aE7^ 7:-isf£1ji. ss^ga| ig sEfe 
■aas gE.7^ A-lt^£|7^L^, s*,^^, i^°j3.m\ ^nm ^y\^ a^7^ $,171 rn^oiat. 

01I4AI gS^A|7|7| ?^0|S Srg& 7fiA|AteAHfe, 2S£fe<g|, ^^Sr^ *iH'a[J. POLYMER SC 

I; Symposium No.56 383-395(1976) 0|U 0^A^^| ILJi 7[^MV\ 7|-0|A|=cH|AH A|5!-E|Jl SP- 150 S! 
SP-170 SSS^aicK 

#71 ^trsoii I:H«^o^ HfitHi m[ mn\ ^mn mtt ^ m. o^is s-s, oii^Ai ^x|o| t^ss 

E 2aO|Ai^ XW^O^ ifZEA* ^shfe §SS ^EUdlfeCHI, ?gO| £|fe ^^Oil SAf 

A|7|X| e>t iMO^^a (38)S ^St[lL °ICi. 

o\o\M, H 2bo^l Li-EFy ld^£^ ^oi a-s^ m\\ ft^ ah^ (34)oj| cmoi ^3. ?s (35)£i anas t^^^^ 
^cf. 01 nHs inS-s as^iej ta- &*i g o^im ^om ^gsr ^ 01 air^ ^^1 ns.2\ 

"3*1*11 ?zE*fl AH^s fe^oii |^^t^3.A^ g^&ife, ^M s^h 2000- 326515s. 

o^| 7|Al|£|o^ Hh2F ^^o| ^^^ahss s^^m, ^srs^^s tir, s^t^sMi ^Ait ai^K 01 mi. 

OMM, B 2c0\{ L|-Efy bl^£^ Thol QH^^j z^^^^i 7^1^* L-ilHS. 300 nm Ols^oj jjEl 'I^M'idS SAfScK ol^s 

Dhx|e|o^, A^g£^ iA|E|M|^ aiAlAM (32) 51 (33)« SAfl^ Wmc^ 0|0l| [[fBh i2dCH| L+Ehy Bh2} 

^0| MS ^tH# SSS^fe ftS (39)7f S^ScK 

0|^^ 7|AH& SSS ^^SSfS^^Ai, ?Ja qlSo^¥E^ t|^77hX|o| 013 o^o| ^o|S HHt^ A|a ^ ^icK 

oi£i& x^mo^| o|gn, 53 ^gos^N §|E^77^A|oJ ^ois ejs^Ai?fe 5!oi 7fesHSEK ?ih 53 

7^ ??e.H o^LiEK h^amh* A^^ui?fe 5^01 y^^^m. ^^miirueba) B°\ m ^m m,3 

82,595i SAilAiOfe, 7|S ^^0^| y^-g a|X|^Sg.¥E| S-y£fe ojH ^^21 2*^a^, ^ 0| 7|S4 S-ffSl 

S#2F ^-yaffil 5.^^B 7fiA|sU ?jcK cHE|(Murthy) SS| <M^ g7H (S)io- 291317^ gacHlfe 

=^xi^o| Q^jx^| #aio|E - oijAiDj e^|o|A^^AM 7|&o^| c|^t^o:| suj ^mj}^ ^oi g^s^ai 3^^^^ aH?ros 



- 8- 



10- 2004- 0005692 



ZL&^L^, "S^AlD^ E|0|7;-|CH| o|^h 7^§a_ 7^gA| °J0^! o|*!- fflgo| aH*f gcH| m g^^h S^E* ^^tf ^ gjfe ?^ 

acK °J!AW el|o|x^o^j o|«h flgo| 7jo| «h*fo| satfe E^|o|x^o| ^iL^ E^|o|x^^^o| oh 

[*5W, g7rt (S)10-291317± SMCHI AHfe ?Ja 4fS£| tO|2^ JEg ^-^2^21 S^?^ 5^7^fe 7W 

i£jo-| StcK 

e ^Soii xils 7\^o\\m A^Sife ^^i SbI- SofI sa-idoii aisy ^A|£|7| m^oi oj 

sua. E 6a uixi £ 9b« A^§8^o^ ^ s^go| Hhsrsis ^ai^tehs ^^sf^cK 

S afSfil i|A|gf EHo| QSix^| £ 6aCH| ^Efy um ^0\, ^3. S3 ?S (42)°! B¥ (42a)(H|AH 

sitH (47)011 o\E.7mm ^ssi ioi«, ss (47)oi ejasfe ¥»oiw i^n 9\t ess sc^. 

£. 6bfe 4^71 ^A|o^Ert£^ umm fl& ^s.si s&^s L^E^yc^. im {47)oii oi^g xusssfe 

fe. {42)^¥E^ {47)7;^x|s] ?ja ^^al ^o|7h ^# ^3o| x-itfS ^^g ^ ?iy\ 

IB^^O^| IHif 01 SCK aelU, ^71 ?JH ^OIS feTil *h S^. S-g Sf^Ol g5 (42)^°^ g^SSj 

D[^^^A^, ^^o| ^oit ^^71 271^1 mo\oi m^ioi. ^ nms ^^sh-^^mi ±n SJa ^^al ^o|» 
y^^A|?te yio\ 7[^m^. tt^^^A^, e easi ^3. *s s^^s ^ m. 

^^7| S||c^ ?i3 §3 ?S {42)^¥Ei £fi am (47) ^3 ^0|S i'yo^M^ ^aS] *S X^*^S 

xMAI^ii H^o^ AUS^iir ^ °!7|| ELhcK MS (47) ei^OllAH^ <^3. ^^2] feO|» ^^7j| *^o^ 

Ml, MS (47)CH|Ai SJ•^S^fe (42) ^SMSl 01|Ma|o| "ilJ^IISl-Oi HS^SHS 9^A|^fe ^ 

tlSSS, e a-gSl X1I2 ^Ala^EHSl tllHfe £ 7CH1 Lf^y UI-2J- fl-0|, <y3. SLK>il 7|5&^o| ejA| ¥Xli(0| 

£ 7aO^|A^^, SE^ (58)S 7|e- (51)0^| Stslxl e>e S&^oM ?Jc:K SEtl- E 7bO^|A^b 7|S-(51)4 
^^^sl-b (59)g U|-E[-tHc|-. 0|EH*h t# SE-i (58) S:' {59)b SjHal XHffg ^0:], oj^o] *|b-| ( 

57)Msi AHgs ^£.a £^i7^| §fe fijojoi ^ck jiEHLf, nii-sis ^tisfe sja^.! s^|£s| ga ail¥ 
sfoK ^71 siEis sts m\ soi ?j3 =?-m nM, ^a5« «i=o| ^jg^s ai^ 

^ ^^S(HlA^b eiat^b i^s SEiysj zt^^s sem & *n^, ?J3 e^^s sid^ # ^ sj7i s^^oi 
(HIS sffl, 513 10 ps eixis itx^sfe g^, eisste £S mmsi 7hsis io ^ oishs ^ gjc^. 

o| cm, £§ flEj« ^^ste 7|§S McF u^s^5|s^7^fe s. 7ao|| ae^y yhaf ao| 7|e (51)77^^1 afe ^-y 

cfgoS, ^ Xfl3 ^A|?^E[|o| QH^^i i£ saCHI ^Ej-y u|.£t- a-0|, ^3 §S ¥S (62)°.| SM^Oi 

CHgtFb ^xil =;^^M\ AHS (65)21 ?JH ^0|» iJa (62)0| 7^=?- (62b)0^| Cllgtfe 

^^¥al=^ §U J^cK ^ Sbb ^^7| X1I3 ^A|ofEH£^ Hiss ^a l^&^S l-^E^tH[:^. E. 6a« |,^^^^o^ 
^^#*^ ^-^011 °,lo^A^, ^a (42)o| B¥ (42a)0i|AH M# *Hb^ (47)7;^x|o| 0I3 o^o| ^o|» ^7^| 

g^?, E 8bCH| L^E^y ti\Si 7jo\ ¥g (62)(H| ^gsfe -aij*!! ANS (65)S| eT^TTllE g^o^A^ 

AH *l|=o| dSl^oi DH^ XH«IS 7^fe^o| SJcK cHi# SB, 7|^ #o| so|So| Sf-^S" 3^. *S 
*fl (65)» S^SFb arol 5!o^x^ ^H7h AHfe g^7h * SScf. 

hehlk e x^lso^|A^b e. 8ao^| ^E^y u^£^ ^oi, oja 7a (62)°! ch^^chi cHgtfb 

ms. (65)S ^QTfll sFoi, ?ja Sja «3 ?S (62)o| 7H^ ^¥ (62b) ¥ecH! a|§sfte ¥SE^s| # 

^ ^OIS ^711 ^2.^.^ ]^|«HS lit ^ aia. "211*11 ?S*I| AHS (65)MAH ^Ojfi ^711 ^^Sfe ¥ 

goflAH, §ja «3 7H^ <a¥ (62b)S¥Ej 7|ste M7im ?Ja5! tl|£S| MS?roM ?ja gE<H| o|s| ggiEixi 
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?}, ^y=s^o 10 UIt:! 100 p SE7^ Uft5js|-cK 

l=hS°S, e ^SSJ 7:114 ^AISfEHfil <ai|*ll St m^t E. 9aO| UEhtH b^2j• i^0|, ?|bH (77)oj S# ?g t^^Ol 

EftHcK ^Hs! £^ oiiLHxfe ^|E^ ^^^o| gAho^ ^^SEi^ *s ^^?^o^i o|tn mm. sen A^| 
s ^^2.^ <^n ?-zE*ii Tiissg s^ti-oi 

::iai-K ^ xfl^fMlAHfe, %m AHSfif alia i^SI-AiaosMH 5gu-| (77)o| s.g 1^ 

4rs M^ ^^^^^ s^s- sjcK 01 5e m^n sm. ?ja.o| ^la^g 57^A|?|fe s.m ai^ 

o|t^, iiaoii [[|■E^A^ sfit^'^jA^, s i^g^ ^^iiti ^s&ck 

(7:111 o| 4|A|?j=EH) 

E 10 ui7:i 1951 z^ztcHife ^ ^goj b^^cHi iftg oj|sj| 7m sii=o| ^M3\ ^E^|7^ <y 

C\. 0^7|AH iX|E|Mf^ ^^^^^ AHSgHF Xlj2 iX|ElM§ AH^g ^K^|cH| cHtfO^ 0|« ^SY* A^« 

*ho=| H^J^^o^ ^e^lHh^, a H\9] "=^^^21 ^£CH| OjsilAife ^^^t^JL 9ic\. 

^ ^A|ofE||OMHb, 27||o| SB|il|^(Stt §>b ^*11 ^Af 7m ^l|£7^ L^E^Lf ol^lgh, 0] 0\^S\ 2BW 

aE|o^e||o| °!jx^| ^Af 7W shesi spoils th^ s^oick 

^ -yAlsTEHcHl aio-iAH, CN|» SB H IQCHI I4E|-Ulfe ^S. #B|, AilBhe^, #e^>s^ afe g^^^ o|Y0H7:fe 7| 
eh (201)01 Al-SSCf. £E5h, £ lOe 2^^^ XHSS 7|B-o| A^A|^EO|CK 

o\m 7l& (201)S aiTi-ii ^7;ho! oi^^M 7fe5U, a^^-S AHSgo^ o|^o-|7;fe atTiii ^ 

S.n9\ 7:|7:|*||SAH 7|fea- 4» ^;iom, =l S^T, xNS g ^>^t\ &SS;!ol A^SS^ ^ ?jcK ^7| 7|fl (201) ^(Hl 

b 5d7| -a^^ 5Eb gf^H ±^9\- S.S OflLHx| '^-^ ixf (202)7^ ^tfe ^4=^ BilxIScKi 100^|A^ 

te 27H7I- oflAlS). olE-ie- oHXil £t olIMxl a-Aj! ±X[ (202)0^1 SjSlj 7R di54s SSA|?|7| S.fi 0l|Li7:|7^ 7| 

¥7^5^°S, 0|# #0 <a|*|| S« CHjLjXl ^ (202)SAi 5l7| ±m AfSfj ffl|Ojfe. 0| iXf7F ?|^o| 

7|soH° 7^y*f o^AH oi|L47:B Bi-^AIflcl-. o^m SB Q-S ^7:l-7|- AI'SS aj|cH|te. o| ^x^o| 7|:^|sj g 
soil o|3H S.S CH|M7;|7|- ^ScK 

OIBH& :tA^ (202)Olte 0|S iXH 5fgA|7|7| ^Iff X^|0^ -tlJi oj^g a^(£AWx| e>M)0| S^£|01 OJCK 

EEtK 'M^m^^ ois £ft cHiLixi ^ 4:Af (202)si Li]g^(j®ffli4) a2.s« hi*& 7fe 

SOI ^*mcK e g^S(H|AHE o\St 7teS» 201 7\^m. 

7^5,^ i^S^iosfe 7|?!- (201)OSAH ^B|50| ^, Mt 01|Ma| 4:X^« X^|o^§^fe cShOltHuf tBi SI 

^ HHgxHoi Hh£x| XIISS^MI ^itSi7\ [tli^Oi 0| 7|&0i| MS\BS ^SSfe 501 H^t^§^C^. £5, 0| ^Sj 

? 7iffcHi ggs ¥i5ii ^§ s^sfe irassAife, YAG mo\m Me^AE. §o| 71^° ^^gg^ 
^s^L^, t^s ahs^ah ^ 7Hiii^ biiai>ie^ ^st[t s^oife, 01 aixiAMoi ^eiihioii! gib ^"-^th u^2^ ^jo\ 

□no j7go|:ii, 4=A|o| ^01 cH^ i4t.i-i=K ^ 34, SB|W|oia go^| 4^x| 3i|Bj-o| ¥3°^ feo-| 

StK CCI-BI-AH, a|x|>iM EiAlOte 7|e.K>l| ^gO| S^Ejxj gtS ?iO| UHf^sFcK 

o|EH°h g^se a^t^al S-sijoll o|th ^B|€°l ois^^ oflS 7|#S ^Sfi 4= 2ic\. o| S^, 7ie olSofl LHa^ttBl-y^l 
a^^ ^BIS gos./>H o|-:±:H sllti* S-a^U, 7IS- iBollfe xHSM cHIS riigtt]7h £|b ejMai'aia,^* S^srt 

7=ii^5iiAH £ iioi utB[\^ am s>oi, oijxil MS oiiLHxj 4:x^ (202)1- 7ie (201)fe^o^| 7m ^xieim 

S eilxiiES (203)§ S^&cK 01 xHSb, l}^llJlH|E^Hle!|o|ss>^ DiiEj-ail^^ei 90:io bdissi 5Str*ll(P(!viMA- 
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MAA)S. 5.A|*|-)^, glf ^5 ^7;|-lf(Mw) 33000, 4^SS ^XH^(Mn) 14000 -^ly-S-CMw/Mn) 2.360ICK 

0^7|AH, tmm <a7M £7:|E|M?^ P(MMA- MAA)£|-, ^^SS %^t\t: iX|E|M e||X|>i:E£l 

PMIPK£fo| fi==f= >iffl!M^o| *^0|^ E 22a a! 22b(H| UEFyjcK E 22a S! 22bS L^EI-y! ti[2[ ^0\, §^ 

M MSmiCl 01 aixl^EOHg ^sj ^^7| 7|& {201)CH| ESSU, 2.m\M 200 ^. 60 S^L^2J iB| 

WlolSS ^Bhoi 7^JJlA|?^c^. 'g^a e|s|-o! ei^T^ib 10 polSJch 

7^l^s||AH E. 120^j LhEhy H^a|• ao|, tt7hJES iXlElMS Eil^^lAEg (203)^^0^| PMIPKO| iXlElMg SiM^^S { 
204)S £itt^2^C^. PMIPKfe in JlJa 7f¥A|77|7^0|A|:^^Ej A|&£fe ODUR- 1010* ^:^| feJE7h 20 glT 

%7h Eis^ 2s*^o^ A^gs^22c:^. ^mom^ ^ mwmM 120 °c, e e^h s«hs3c:f. 01 m3\ q-'r^fe 10 

7i|^5HAi E 130^| L|■E^y! t^^2^ ^^0|, PMIPK2| JEX|e|u a|x|>xES(204}°l inS-S 1S^2^°D^, 01 

¥A|o @j77| Deep UV UX-3000SC* A|■g5^0t 260 nm 0|*[-o| ifS ^lilsfe ?He ^jE-jS 

JL, E 4CHI UEFy! m\ nhifaiej 260 UjAl 330 nmtH °J°4^^ mn9JtC\. 10 J/cm 2 o|2icK 

SBl ^A|-id (205)S PMIPK(H|, igf?!!! iHHS zii! as □^Aa.(206)S S8II SAl-a-osAM iIli^S^S3cK 

?i|^5HAH E 14(H1 Ll-EftH HFS* S?0|, PMIPK2J 3LX|E|M Bl|7:|>iMS (204)» Dj|lJ0|4li!ia?^|S0|| 1 SZl ^X|Am 
osMj SSfo=| nHti S^SHJ^CK 

>N|^5t|Ai E 150^j LhE|-y H^S^ ^0|. *|-go| (a^mS iA|E|Ml^ B]|x|a,eS (203)fi| 3iH&jy(inS- Sj ««f 

s^cK tir ?r*ife 5>^xis Ahstfoi E 5o^| L^E^y b^£^ a& xih ai II^5,^Ll]ol 210 tm 330 nmoi -s-s^o^ 
oi [dhoi Eirte 35 j/cm 2 oin, fj^i-s miaoiit^a^ii^^^ 'S«^sicK ^bi ij-Ai-id* 'a7^ii 

o| uH, Dl-AHS^Elal 5|^S■o^l alsli ^^gal pmipk iflj^ol 7|-E0i7;|7| meoi PMIPK SS^fc as]- 7hsO-| 
7^D|t^ ohAa ^Tils m safe §.^ck 

7^I^5|JAH E 160^i LhE|-y H^2^ ao|, AlEiyS o[-ga| S7hjas| i7;|E|MS B||?;|ASg {203)11 iXlElM Bll 

XiAMg (204)# SiE^ "^ilxll ftS /^HM (207)gS S^tF^^Cf. 0| g (207)o| AHSfe C^Ol^ 7F7|-y HJa 7|- 

^/.\U\7[0\Am¥B\ A|=fE|^ EHPE- 3150(50 ¥), OFAf^l Wl[ JLM. 7[¥MVmQ\/.m¥B] A|&iE|fe a^O|S 

S 7l|A|x^| sp- 172(1 ¥) il ^M7?hAFS¥El AISElfe 4!& A- 187(2.5 ¥)S S.S. sn\S.M AFSS 

3L^e! 50 ¥CH| SSHA|5^ SFS^CK 

#S Sa (207)31 -iiB alJoS ^SfJI, JLe|lH|0|^S ?f »BI|0|E01|AH 90 "XJ, 3 

7^|^5HAH Mxil ^s^j ;«3J^ (207)011 CHSFO^ gjs ¥S (209)S ^-^SF?! ^Iff Si SS|-2^ 

i, o| [tH EijEH t^fi Jtif 5,^*1 g o^s^ s^gsNE EA|tFx| a?^A|LK E»A|cHfe oja E 

S =;^ao| Sit ¥^011 ^MA|7|7;| atb a^^3.m A^g*^°JCK Alii PF^a.<aBFO|LH MPA- 600 Su 

per« AhgtFoi E^lfS 500 mJ/cm 2 ^ iSo^X^CK aAjsiio^j go CfS 100 °C(H|Ai 1 Aj^l 

0|4:^e!S E^*^S^t;K o| xH^b 11^A[^^E] OBC°l SSS.^ A|&£jfe XH^# A^g3^°^C^. ZL ^, ^ 

Bi5 7IS-S E||E^|■D^|a?|•afe5^o|caA^o|c(TMAH) 22 §ir% s^oa, ss °cow 14.5 aili- tiAisi-ot 53 

§ S ?S(EA|SFA| S^si-?3cK ?Ja 55 ?S fl«H oh^a ^ -aMBliejosAH Ahg 

s asF u^me us-m 7mo]\ msi hhei'si^o^ o^zi oiE4ff o|^^^ (>]|*i ^oii 7l¥.^s o|n^oi 

cHlS 5,Hx|cH| 5,^*^■*^JL, CF 4 <H| i^it 5 %S cHiaM(etchant)SM| aMBI|£jatS A|7M23cK ;N|^5HaH 

Tii^sHAH E 17o^i u-Ehy H^£^ ^^o|, x-isr oi§si-o^ 210 i-hai 330 nm asi ij-Ai-d (208)§ °m\ 

XHS (207)S %^t[0i ^M\^0\\ ^A[i\Oi PMIPK2J aA|E|MS el|A|-t:E£|. sfgoj o|7|-jiJE! SA| 
E|M^ aixl^SS gSHthSM. SA|-g=S 81 J/cm 2 oiajcF. 

n ^, 7m (2oi)a ^^M^L^o^lso^ ^Ajsfoi e i8si #E^a eS(Hi L|■E^y! ui-ai- ^oi ^ ^s- ai|7M2^ 
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c\. o\ CEH, 200 MHzo| |]^|7^4:M ^o^i '^o^ A|z^o| Eh^s ^s.mif^[. o\s.^e.-\ s.* i§hs iM^te ?Ja ^ 

£ {211)0| l^^iU, §13. (210)OS¥EH Zf (211)S SSlj Z,!- S# ^SbHS ^H.» ^SSfOi 

E^0^| o|5H £g ? S (209)S¥Ei £SA|?|fe ?iOj §JH XflSiEJSiCK 

o|£^ aol 7:^|^e.^ sft ^x\t S. 19(H| i4Ehufe ^EHsl ^3.^ ^yo| -y^^EU, £ft a! 7m S7H S!£.^ S 
4 Shi^ 7R0I 7^fe3^?3E:^. -^71 ^yo| S^SAHfe E 19o^i L|-e^tH y^£^ iTol, alls SB ^a. 

i!a (213)§ y[^m\ ¥m\ 9\m\, 91m m\ ^nm ym ij^ai Ji&g s§^7| tab s 

g {214)71- ^*|£U, TAB as (214) ^^CH| £g ±7^\ (212)7h S7i S^g B|£. (215)0fl o|st| :£|7| uHidjlf ^ 
(A^|20| ^A|ofE(|) 

4!Ai?rEi|o| xmo\\ m, e. sacni =?sfii ^h^s xiis sfsiiiF. 

^ ^A|g^El|o^|A^t H 20a m 20b(H| LhEfy cl]^, ^Ja^" ?Ja ¥S (42)o| n=? •a¥ (42a)(H|AH MS 

am (47)o| 53 ?g^o| &¥ (47a)7;|-A|o| 7HB|7^ 100 |iitiO|lzK ^3 (46)g MS ?StH (47)2.| 

a Sa q^B^Sl (47a)0liAH ?JaL Sa ?a (42)^o^ 60 \mS\ ^^m\ S^E|Oi £fi ibAf# 

n 9M. ?J3 iolfe £S (47)a| ^a §3 (47a)o^|A^ ?ia S3 ?S {42)^0^ 10 

poll a*iAi 10 poja, n oliyoj 20 a^£|oi $ijt:K 7|B- (41) aa<H|Ai -aiiTiij fi:^ 731^ (45) i 
?i7;^x|oj 7^Bte 26 po|cK 

£ 20b(Hfe SHij nm sjtf ?Ja5!! §I|JE^ B'&m L^E^LJiA|e!■, o| silJEfe ?Ja ^o|7r a<2^o]| Sl*^ 15 
pS =F^JEl«cK 

i 20a SI 20b ^-^^9] ©liE o| oj^ ^ ^HSSi T^l^th ^31-, £ 20a£| ^Z^OilA^fe 45 m £ 20b 

s| ^M ^^o^|A-i^ 25 M sola, S 4IA|?fE||£| T^jBofl slSh ?JH5!! «l|=o]| o|«hffl, QH^ IL^SS iJafij ^g£jo| 

{msi 4JAi?fEfl) 

£ 7a-l ir.§ ^Bj (58)8 ?Ja 53 ^ S (52)2j ?j¥S¥E-] MS Stfl (57)^SS. 20 p ■Bo-jS ^1*1 

oil 3 [imai 7|§^^S 5ioM ^-^£10-1 aiCf. t# fiEiS 7|§2h 7K0| ^hqg iq pO|CK £ 

7b(H| L^E^y £S SEj (59)fe S 4IA|?fEH£l £fi BEliiiF a! §ys^?;lE^, 7ia {51)7;^;«;| i&£|o-| 2^fe 

£ 7a S! 7b z[Z|-o| ©ijcoii qsi-o^ 013 ^ xHSS 7^l^& SUK £ 7aa| mm ^ScHlAHfe 58 p ^ 
Ola, S. 7b9\ aej =?SO|AHte 65 M S.9ic\. Sl 7a ^^^Sj oj^^ 5||c(H| o|«^^_ ^30) AlZhg 4= 

(7;i|40| ^A|o^EH) 

^Ai?rEi|o| x^|so^| oish, ^ sacHi L^E^y^ ?^o| ^h5! 3c^l^«l■?^I:^. 

£ 8a« S^^5^'^. ?Ja 53 ^ a (62)cH| cjJSsfe ^a ^Msi ^olfe ?ja 53 ¥S (62)°! 711^ ^¥ (62b)o^|A^ 
a 53 ?B S^S^S 30 po| i^smi ^-ysja, *S xils (65)oj S^m^ 6 pOicK oj 

¥^ O|ajo|^ 01^ (62)011 CHgSfe ?Ja ^M2| ^0|fe, (g5jo| Sir7l|7h I6 p7h 

a ^ ?^£^ ?-y£N aicK £*K ?ia 53 ?S (62)^ ^ 200 p, ao| 14 mmOicK 

£ 8b(H| Ll-EKIife sll^oil &!o-|AHfe ff^ ^HS (65)£| ^a 53 ?S (62)0fl cHSSte ¥Ma| S^^^fe 
6 pO|c:|-. 

£ 8a S! 8b z^zTSj Xl|^5|-a. ^0| 90 cmS.¥B\ sljc o| '4^ A^S Stl- S4. £ Sbal S||£ ^S(H|Aife 10 

711 m 97H3J «ll = Oi|AH 0-!1*l| ?3&xfl TflS (65)CH| aS|0| £ 8aS| ?^Ol|AHb 1071] S a?^0| 

siicfe Si^SFS^cK 

(X1|50| ^AjofEH) 
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^111^1 ^A|o^^0^| o|gH, £ 9a0i| UEfLH =?-^o\ X^|i§^5^cK 

e 4|A|grEH0ilAHfe £ 21a(H| UE|.yj qs, ?am (77)e tl-S aiXl^E^^el S^SIfe ?S(«Jg)¥7|- 25 iunfij 
Sg^^oSAM ^0| 10 lunOlU, -y-g 5i|;:|>iMS¥&l ^^Elfe ?SJ^7f 20 |JHiS| Sg^'S^^AM ^0| 10 pOlrt, 

^^ 15|iiro| ^i'g tm {73)2.S.¥B\ £t (74)fi| 7^=^mm >^Bfe 26 iimOlcK 

E 21bfe SaH All-i^ofl o|*h o| ^go] ^xfa LhEhUiJi, (77)S ?S¥7h 20 ^£1 S^^S 

*0| 20 pOiCK £t (74)fe S|§ 15pS| m ^S^-S. ^^iEjOi gJCK 

£ 21a S! 21b ^^^,^S| m^°\ £S U|ia& a^K i 21aOl| L|•E^tH Sll^^ sgsf 3 ngo^^^ £.g 15 m 

/^OU, £^ (74)S¥B^ £S ^^|f 1 mm "Bo-IS ?lx|cH|AHo| *riK5^td} SglEfe 3 \mO\9ic\. i 21 
bcHI LfEfy sllEfe ssir 3 ngo^AH 9 m/2, Satfe 5 pOlSicK 



5 ygO^| CC^snj, ^^7|0^| «j7Htfe JlHH ^^flt^C:^. 

1) m\ J^s 5^|£ xiisfs ggoi i£B]|7;iii:MLi- as mm ai-s& i^Bii^neHici o^| 
sjssFH^, o»n £ff sii£o| °H*ii ?ix^|o| Allans sj^te bhqo^ as ^tii =^ a!§ ^e.^ oh 

UBK Cf^o| Qij^i £g - gAIOil 7h§Sfe 5i SOISMI » 4- SJCK 

7wsr ^ sjte s-g *i=s ^ m. 

3) "^ij^^l XflSgol ijiSSios SShA|?|fe 501 7fe5f7| 0118011, 7|?I|S| 2^E7^ S# 

4) £S *JrH7h Itsu, s^e- Sai7h DH^ feg Mg 8|=» 7H|i«f ^ 2.l7| iBjSCHI, lLS^a2| 7RS 4= 

m. 

6) ^^o\ ^01 i] oE|ji|^^(Eg ?g¥)2j =U0\ MO\t, S\m^M.^9\ SM ^^V\\0\\ 9\m ZtBSFfflAH ^S. 

6 sass mM^j ^ SUCK 



(57) S^l 
1. 

7i& fe^o^| <a7M m9.\ ^xm^^ AHs.$s e^ii, oi x-ih ai ix|E|MS ^h^h^ ^ho^i 
?f Eh5r°ioi x^|10| ix|E|MS AH^siih Che n\2o\ ix|E|MS ahssm s^thfe mi ^tJ A^|2a| ± 

7^11 o| S.X|E|MS T^S'^ ^SgOj [HlEhaaaiOjES ^^gos shii_ oj7^ji, o\j^[s.M tH|Ehai|tl-S SlTSfe IHI 

EhssTii sstr^i ^frs^ 01^0-151 g^Afti »m s\w^mo\, wiE^aa^^ &fl7h 2 uixi 30 g 

W%, gs&xi|o| ^?;|-li=o| 5000 lH7:| 5O000O|Dt 

S7ir 2. 
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blH 

^1, a! 01 s HHti§ ^71 7IE!- 4,^tHi s^moi m\Mzi ^, &^7i s nHeis ssH 7:^|7^5^o^ 

&7^l, 01 o| ixlEiMS XHSS ^^o^| ^h^h E^5.^°-^o| xfliai ix|E|MS xi|^g4 x|2o| 

5^X|E|M1^ xHSg# E^?i|, 2S2I iX|E|MS xHg.SO| S-yS 7|&l^jO^| X^|20| jEX|E|MS 

^^S-a xHSg inS-g S5| SJ■A^-yo^| o|g() A|-7| x^|2o| ixiEiMS xHssal asl-b ^SHAI^ *, 

^^t^o^ oi n\2o\ i£7;|EiMs xHss(Hi m^t mm i^^^fe bt^i. si i^iEiMs xhss &^ 

(HI mieol 7|&a(HI xin o| ix|e|MS xHSS tSg £!B| I^Af^dss x||io| sx|e|mS 
^ xisssi -S^S ^sHAia ^, ^7| -SLXlElMS x||SS£| S*|-te hHSS ^^«te B 

xfli o| 3tx|E|M^ sj-^ xHs-soi [HiEhHaBiio|E» ^i^^oM t[jL, °j7\^ £Jx^^A^ [H|E^Ha^L^s iti-ste Q\m 
R'^n ssmm ^sis o|^o^5l sbi ai-^m gsi^ sx|e|m biixi^eo|ih, m\3.m{L^ B^m 2 uixi 30 

%, S§Sr*l|fil gXUfOl 5000 LHXI 50000OIQI, 

Xfl2a| iX|E|MS il-^^ XHSSOl «B|[H|lJO|4l=S3H|y?||eS ^-ygoS SFfe aSl ^Ahd e«l|^ iXlElM Bll 

xi>SiEej ^so^ '2!i*ii sii=oi xii3£ ^a. 

S-p-S" 5. 

m%^o]\ ?Jo^A^, 3I||E^ys xii o| ^xm^m xh^s a xii2°i ix|E|MS xl)ssfe^o^i bii7fE|MS a 
4x|°^# Eitte 07^1, -^^71 L^|7^E|M^ zi'S^ n^ 4=x|5fo| oti^ ^^o^| o^gsfc 

ir^ xHss a! xii2o| 5x|E|MS xHsss m^t: BH. a! 7i&s #71 mmoi m ai xizai * 
xiE|M^ sf?f^ xH£§s nmt^oi oun s^^sFt b^i» ^7^s ^tl■«^fe nm ^ 

a. 

6. 

xU^o\\ 7|xHS xl|2 g^ao^ ?^o-|t! «!*|| s.g 

o-p-o" 7 

m%'0\\ oioiM. ^^£1 SLKHI Sjxl 7|S^^ ¥XH7^ &^7| ^^tfe X||£^ S^£|o^ ?It 

8. 

xfl7sr(Hi ^^o^>H, ^?-sofl axi 7i§^ yxH7|- ^^7i 7ie(Hi Egtio-i <yxi stt m st 
9. 

n7%'oi\ ojouH, -^r?! °H^;^j thtichi ss^o^ sjasfe 53 ?soi i^h7| 7|&chi s^eih, oi 

?Sa| 'a¥cH|AHo| m'l ^o|fi[;^ ^^71 -2i|xfl 53 g^¥ol|Aio| *o|7^ -aj*!! £g 

mm\ gjoi/H. S.S cHiMxi a^-a ^xh #o| a^^^oi |^^oi »^ mus 
S¥t 11. 

xll7?r<HI 7|x||f! <2l^*^| silss ?Ja5« 
St^S" 12. 

XII8&CHI 7|xHS ^*^| MS tliss ^r^^h sl|£. 



- 14- 



Sn^M 10- 2004- 0005692 



St''!!" 13. 

m%^o\\ 7WS m\ £S si|c§ ^oj^h 0)351 
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Ee22a 
P(MHA"MAA)-'il ^-^m 




0.000 



220,00 240.W 260.00 280,00 



01/06/19 19:34 



^^l-^^:P(MWA-MAh90:10 
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^la 01/06/19 18:24 
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